During April and May 2012, six outbreaks of FMD type SAT 2 were reported in Egyptian governorates: EL-Gharbiya (Kafr Qeretna, Al -Mahala Alkobra, Ebshaway Almalak, Qutoor), local cattle, buffaloes and dairy farms in Kafr El-Shaykh (Alsalmya, Fouah), AL -Minya (Village 3, Samalout, Mansafees, Abo Querkas), Dumyat (Ezbet 20, Kafr saad), ALexandria (Iraq Village, Al Aamerya), EL minufya (Monshaat Gerges, Ashmoun, Shatanoof, Ezbet Algalayla, Berket Alsabaa, Mahalet Sabak),Luxor (Al Gorna) and Al-Sharqiya (Al -Telleen, Menya Al kamh) Governorates. Suspected FMD virus samples (22 Tongue epithelium (TE), 12 vesicular fluid samples (VF)), in addition to, 10 cell culture grown virus of tongue epithelium origin, 6 cell culture grown virus of vesicular fluid origin. The assays used in this study involved CFT and Indirect ELISA typing kits for typing of FMDV virus samples; 3ABC-FMD for differentiation between vaccinated and infected animals in any revealed protective immune response in the examined sera from Egypt 2012 outbreak. PCR as an advanced confirmatory technique was done before submitting FMDV suspected clinical samples for Reference Laboratory of Foot and Mouth Disease in Pirbright, United Kingdom. Samples were isolated on primary bovine kidney and Baby Hamster kidney cell cultures, where all samples gave cytopathic effect. Also, all virus samples inoculated in swiss albino suckling baby mice showed pathognomonic paralysis effect of the virus in hind limbs of mice. Serum samples collected from suspected infected cattle were examined using FMD-3ABC. All positive samples to 3ABC antibodies indicated that the animals were infected by FMDV. FMD antibody detection revealed infection of 62%, 100%, 61%, 37.5%, 45.5% , 72.7% and 66.6% of sera collected from Al-Gharbiya, Kafr El-Shaykh, Dumyat, Alexandria, Al-Monufya, Luxor and Al-Sharqiya respectively. The obtained results of 3ABC antibodies were subsequently confirmed by Indirect ELISA Kit, which revealed that the causative agent of the outbreak was FMDV SAT2. The prefinal confirmatory technique was the Reverse transcription polymerase chain reaction (RT-PCR), which was done to detect clinically suspicious samples using target primers. Also, DNA sequencing of the current FMDV  Corresponding author: Veterinary Serum and Vaccine Research Institute,
Introduction
Foot and Mouth disease (FMD) is a highly infectious disease of cattle, sheep, goats, pigs and also wild animals. Foot-and-mouth disease virus (FMDV) is the etiologic agent of the diseases that can affect cloven-hoofed livestock; it causes an acute disease characterized by fever, lameness and vesicular lesions on the feet, tongue, snout and teats, with high morbidity and low mortality Depa et al., (2012) .
The etiological agent, foot-and-mouth disease virus (FMDV) is classified within the genus Aphthovirus in the family Picornaviridae. The virus exists in the form of seven serologically and genetically distinguishable types, namely, O, A, C, Asia1, SAT1, SAT2, and SAT3, but a large number of subtypes have evolved within each serotype. Neeta et al.,(2011) .
Virus isolation from the tongue epithelium; and oesopharyngeal fluid by intrapretonial inoculation of baby mice, positive results represented by paralysis of the hind limbs of all inoculated mice, identification and serotyping of isolated FMDV from collected samples of naturally infected calves by Indirect Sandwich ELISA revealed that 5 out of 20 infected calves were typed as FMDV serotype A while 15 isolates were typed serotype O also these results were confirmed using PCR. El-Sayed et al.,(2012) .
The FMD serotype SAT 2 outbreaks in Egypt were officially reported by the OIE on 14 March 2012. Thirteen outbreaks were recorded in 8 out of 27 governorates mainly in the Delta area and few along the Nile in the southern parts of the country. The affected species include cattle and buffalo, where young buffaloes appeared to be the category of animals more severely affected, mortalities in young stock may be high as a result of lack of maternal immunity, livestock census data in Egypt estimate 6.3 million heads of buffalo and cattle in addition to 7.5 million heads of small ruminants are at risk FAO (2012) .
Genotyping of the current FMD virus strains is ongoing to identify the extent of diversity in SAT2 and other FMD viruses present in the outbreaks. In addition to this new serotype of FMD virus, two different FMD viruses, (serotype A and serotype O), have recently been detected from samples collected during this outbreak in 2011-2012 from animal populations in Egypt. The two serotypes are very closely related to West Eurasia strain which was identified in Iran in 2005 and an East African strain which was reported in Sudan. Map (1) shows the location of FMD outbreaks during 2012 overlaid on the cattle and small ruminant population densities defined as animal numbers per square kilometer. Given the presence of areas with low animal densities between the affected and neighboring countries, spread of the SAT2 could be secured if proper control measures are implemented in time OIE (2012) .
The rapid spread of SAT2 and any other exotic FMDV in Libya and Egypt demonstrates the need to have robust surveillance systems to detect and respond effectively to exotic infections in an endemic FMD country, and necessitates the importance of virological intelligence-gathering to pick up related FMDV from epidemics in the Sahelian countries to the immediate south of the Sahara or in eastern regions OIE (2012 Farag et al., (2006) . FMD control in Egypt has depended on strategic use of bivalent serotype O and A oil ISA 206 inactivated vaccine and reliable typing of outbreak virus necessary adjunct to disease control. Despite the ambitious Egyptian national plans to reach self-sufficiency in animal products, Egypt still imports a portion of its red meat requirements. The prevalent infectious animal diseases vary according to the different regions from which theses animals are imported Neeta et al., (2011) .
Over the past several decades, we have developed a series of diagnostic methods that can provide rapid and accurate isolation and identification of serotype or genotype of FMD virus and are suitable for large-scale serological surveys, which will be presented in detail. Thus, diagnostic methods play an even more important role than vaccination for FMD control and securing Verma et al., (2012) .
This study aimed to isolate and identified the causative strains of FMDV, in the new outbreaks in Egypt during April and May 2012.
Materials and Methods

Clinical Samples
One hundred field samples (85 Tongue epithelia and 55 vesicular fluids) were collected from cattle suspected of being infected with FMD with lameness, loss of appetite, fever, anorexia, salivation and presence of vesicular lesion on mouth in different 8 governorates as presented in table (1).
Serum Samples
One hundred ninety six serum samples were collected from bulls at quarantine stations, feedlot farms, dairy buffaloes and dairy cow farms. The numbers of sera from each group of tested animals were listed in Table 1 . T.E.= Tongue Epithelium, V.F= Vesicular fluid and S.S= Serum samples
Tissue culture -Primary calf kidney cell culture was prepared according to El-Sayed et al., (2013) at FMD department, VSVRI.
-Baby Hamster kidney cell line (BHK21) Clone 13 maintained from FMD Department, Abbasia, Cairo using Eagl's medium with 8-10% sterile bovine serum as described by Huang et al., (2011) Preparation of virus Tongue epithelium tissue specimens were homogenized in a proper volume of tissue culture media with antibiotic, then clarified by centrifugation and filtrated via 0.22 µm Millipore filter and kept until used for inoculation.
Isolation of FMD virus
The clarified fluids, which was done by adding chloroform to the homogenate, then was centrifuged at 7000 rpm for 10 mm at 4°C and the supernatant was aspirated for detection of FMD virus, of the viral samples (Tongue epithelium suspension and vesicular fluid) of suspected FMDV were inoculated onto primary bovine kidney cells and Baby Hamster kidney (BHK-21) cell-culture. BHK-21 cell culture was supplied by FMD Department, Serum and Vaccine Research Institute, Abbassia, Cairo. It was used for virus isolation and virus neutralization test. The tissue cultures were observed after 24 hrs and 48 hrs for the pathognomic cytopathic effect (CPE) of FMDV, Neeta et al., (2011) . Also, the samples were inoculated into Swiss suckling mice 2-4 days old 2 for isolation and detection of FMDV in suspected samples. Five swiss albino baby-suckling mice for each sample were inoculated I/P with 100µl. Death of baby mice after 24 hours of inoculation was considered non-specific, while paralysis of the hind limb or death on the 2 nd to 7 th day was considered specific positive to FMDV El-Sayed et al., (2012) .
Evaluation of FMDV infective status:
Serum samples were used to monitor the antibody against 3ABC polyprotein FMD antigen for demarcation of any detected protective immune response. ELISAs for detection of non-structural protein antibodies (NSP) have been proved very useful. They can be used as a reliable tool for massive serological surveys to estimate the level of subclinical virus infection and to detect early incursion of FMDV into an animal population, regardless of serotype of the virus involved Bruderer et al., (2004) .
Typing of FMD virus a-Complement fixation test (CFT)
It was applied for typing of the isolates of FMD virus Health protection Agency (2009), Alonso et al., (1992) using reference hyper immune sera of FMD. Seven serotypes reference guinea pig hyper immune sera were supplied by World Reference Laboratory (WRL) for FMD in Pirbright, United Kingdom.
b-Indirect sandwich ELISA
The type of the isolated viruses was confirmed by indirect sandwich ELISA kit provided by the FMD World Reference Laboratory (WRL-Pirbright, UK) Alonso et al., (1992) . ACA AGC GCA TC -3´) and PoR (5´-CAA CTT CTC CTG TAT GGT CC -3´) were derived from the virus 3D polymerase Shin et al., (2003) . Total RNA was extracted from non-infected BHK cells to prepare negative controls.
d-Sequencing of FMD virus gene
The PCR products of field and Tissue Culture FMDV samples used in this study was submitted for DNA sequencing in a single sequencing reaction tube on Thermocycler (Biometra, Germany).The sequencing reactions will be analyzed on an automated DNA sequencer (3130x1 Genetic Analyzers, Applied Biosystems, USA). Analysis of the sequence identity, divergence and phylogenetic relationship will be performed using the clustal X method with weighted residue table provided in the MegAlign program (DNASTAR, Inc. Madison, WI, USA).
Results and Discussion
The obtained results revealed that the isolated virus was identified in Egypt as serotype SAT2 and this was subsequently confirmed by the World Reference Laboratory for Foot and Mouth Disease (FMD-WRL) in Pirbright (United Kingdom). Virus isolation and typing of FMDV as SAT2 from clinically infected animals either from tongue epithelium or from vesicular fluid of infected cattle and buffaloes, located in quarantines station and dairy farms, showed that serotype SAT2 was prevailed through the six governorates involved in this study El-Sayed et al., (2012) , FAO (2012) . The detection of antibody to non-structural proteins (NSP) of FMDV in sera collected during the outbreak indicated that the infection is recently occurred Bruderer et al., (2004 ), DeDiego etal., (1997 ), Brocchi etal., (1998 , Dekker and Gijsen (1998 ), Malirat etal., (1998 ), Chung et al.,(2002 and Clavijo etal., (2004) . Previous authors Bruderer et al., (2004) , Chung et al.,(2002) and Sorenensen etal., (1997) found that antibodies to the 3ABC antigens in cattle and sheep could not be detected earlier than 10 days after experimental infection. Our serological studies showed that 100% of the tested infected animals had positive antibodies against 3ABC and 82% of that sera revealed neutralizing antibodies against serotype A/1/2006 with titers ranged from (0.75 to 1.2 log 10 /ml). The presence of antibodies against FMD virus serotype SAT2 were previously reported in the exporting country according to the report of FMD WRL ElSayed et al.,( 2012) , FAO (2012) Also, identification of isolated FMDV from collected samples of naturally infected calves by Indirect Sandwich ELISA revealed that 5 out of 20 infected calves were typed as FMDV serotype A while 15 isolates were typed serotype O. These results were confirmed using PCR using the universal primer Neeta et al., (2011 ), El-Sayed et al., (2012 and FAO (2012) Genotyping (Fig 1 and table 5 ) of the current FMD virus strains is ongoing to identify the extent of diversity in SAT2 FMD virus present in the outbreaks. Results of sequencing of the current FMDV strain revealed that there is no significant divergence among the isolated strains as the divergence was 0.3 to 2.2% among them, and also there is no significant divergence between the isolated strains (SAT2/EGY/5/2012 and SAT2/EGY/15/2012) ranged from 0% to 2% while in comparison with other compared FMDV strains there is a divergence ranged from about 10.6% (as in SAT2/LIB/2003) to about 34.6% (as in SAT-2/SAR) as in table No. (5) Kwang et al., (2011 ), Viviana et al., (2011 .
The FMD serotype SAT 2 outbreaks in Egypt were officially reported by OIE on 14 March 2012. Thirteen outbreaks were reported in eight (8) out of 27 governorates concentrated mainly in the Delta area and very few along the Nile in the southern parts of the country. Affected species include cattle and buffalo, and young buffaloes appear to be the category of animals more severely affected, mortalities in young stock may be high because of lack of maternal immunity, livestock census data in Egypt estimate 6.3 million heads of buffalo and cattle in addition to 7.5 million heads of small ruminants are at risk FAO (2012) .
The rapid spread of SAT2 and other exotic FMDV in Libya and Egypt demonstrated the need to have robust surveillance systems to determine and respond effectively to exotic infections from an endemic FMD country, and necessitates the importance of virological intelligence-gathering to pick up related FMDV from epidemics in the Sahelian countries to the south of the Sahara or in eastern regions FAO (2012) .
The clinical finding and epizootiological data in relation to the disease can observe in this study coincide with those features of FMD Viviana et al., (2011) . A review of the history of the sudden appearance of FMD virus antigenically different to that occurred in the field (O1 Manisa in 1988) suggests the possibility that this virus to invade to Egypt through live animal's importation Mann (1990) .
The importation of high numbers of animals through much private Egyptian quarantine, such as Kafr-El Shaykh, Alsalmya, Fouah, AL-Minya, Dumyat, ALexandria, AL minufya, Luxor and AlSharqiya made the strict application of quarantine regulations more complicated OIE (2012). 
Conclusion
Accordingly, it could be concluded from these results that serotype SAT2 FMD virus is introduced to Egypt through live animal's importation, and the severe clinical signs occurred among cattle and buffaloes indicated that this virus does not circulate in Egypt before. VSVRI produced bivalent serotype O & A foot and mouth disease vaccine and already used in field to protect animals against isolated FMDV type A and O but further studies will be applied for the production of a polyvalent vaccine containing field isolated serotypes (A,O and SAT2).
